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In assessing the international competitiveness of manufacturing
industries labor cost comparisons play an important role. Many
Newly Industrializing Countries have achieved an outstanding
export performance based on labor cost advantages. However, there
are hardly any comprehensive international comparisons of unit
labor costs for individual manufacturing industries. This study
provides such an empirical analysis for selected Brazilian manu-
facturing industries and their major competitors in developing
and industrialized countries. Brazilian manufactured exports have
rapidly expanded over the last 20 years, and the country was
successful in both labor- and capital-intensive exports. For
this reason, manufacturing industries included in the analysis
were chosen with respect to their factor intensities.
The analysis focuses on the iron and steel industry, the motor
vehicle and the non-electrical machinery industry as well as the
manufacture of wearing apparel and footwear. The iron and steel
industry and the motor vehicle industry were chosen, because they
are characterized by low to middle skill level, capital-intensive
production processes (Wolter 1974, 66-67; Walter 1982, 1; Humph-
rey 1982, 101; Kageyama, 1984, 25) . The non-electrical machinery
industry was selected, because it depends traditionally more on
skilled labor, and less on physical capital (Dick 1981, 30; UNIDO
1984, 5 and 60). Finally the wearing apparel and the footwear
industries represent the case of labor-intensive production pro-
cesses that draw mainly on unskilled labor (Pearson 1983, 65; ILO
1979, 30). Throughout the analysis all manufacturing is used as a
common benchmark. Reference is made to major competing newly
industrialized countries, i.e., South Korea, Taiwan, Hong Kong,
and Mexico, as well as to industrialized countries such as the
United States, Spain, Japan, and the Federal Republic of Germany.
Dicke (1978, 64) has drawn a more sophisticated picture for
various subsectors of the transport equipment industry in the
FRG, the U.S., and Sweden. See also The Economist (1985, 16-
17).Section II will clarify the most important conceptual and metho-
dological issues and some shortcomings of previous labor cost
analyses, and lay the ground for the empirical investigation
pursued in this study. Partial findings of previous studies on
Brazilian labor costs will be referred to as complementary infor-
mation in the empirical part of the study (Section III). In Sec-
tion IV the major results of the analysis will be summarized.
II. Conceptual and Methodological Problems of Labor Cost Analyses
It has become practice in analyses of labor costs to focus on
unit labor costs. There are two possibilities to calculate unit
labor costs (Geiger 1983, 26). First, one can calculate the ratio
of total labor costs to some measure of the production volume
(Variant I). Second, one may calculate total labor costs per unit
of time worked, say the costs per employee hour worked, and then
divide this expression by some measure of the production volume
per employee hour worked, which is a measure of the productivity
per employee hour (Variant II). Most studies on unit labor costs
refer to Variant II although, of course, the resulting unit labor
costs are by definition equal as long as reference is made to the
same unit of working, which is not always the case in empirical
work.
The reason for this preference is obvious. Unit labor costs cap-
ture both levels or trends in the compensation per working time
on the one hand, and levels or trends in productivity per working
time on the other hand. However, one may be interested not only
in an aggregate expression for the unit labor costs, but also in
the magnitudes of the components that make up for unit labor
costs. In order to illustrate the case, the same level of unit
labor costs may be consistent with very low hourly labor costs
and very low hourly productivity levels and, alternatively, ex-
tremely high labor compensation and productivity levels. While
ultimately unit labor costs are an important element for deci-
sions on industrial location, it certainly makes a difference for
an investor to learn whether an industry is "heading" in terms oflabor costs, or whether it is lagging behind in terms of product-
ivity. The empirical study presented here, thus, provides both
information on unit labor costs and information on labor costs
and labor productivity.
1. Choices with Respect to Labor Costs, Working Time, and Output
Volume
 k
There are several options available for the calculation of unit
labor costs. Labor costs can be defined more or less comprehen-
sively. They may, first, refer to a specific category of em-
ployees, say, production workers, or to all employees, and they
may include self-employed persons . The labor cost definition
used may, second, be very narrow in that it includes only the
direct pay for the employee time worked, or it may also include
estimates of a part or total indirect labor costs (fringe bene-
fits) as they pertain to the employer, or else, to the society as
2
a whole . The choice mainly depends on the purpose of the study.
In an industry comparison, one would choose the most encompassing
level of persons employed, and one would use labor cost figures
on an hourly basis so as to capture differences in the number of
hours actually worked (seasonal variations, part-time and full-
time employees, differences in the weekly and annual work time).
In a macro-economic analysis one would certainly prefer the most
encompassing labor cost level in order to cover labor costs com-
ponents that may in part be matched by some public budgets. On
the individual firm level, in contrast, only those indirect labor
costs really matter that are borne by the firm . In the present
study use has been made of the most encompassing definitions of
labor costs and persons employed in the comparison of absolute
unit labor costs. The comparison of labor cost and unit labor
cost trends is based on direct and indirect wage data for produc-
See, for example, the definitions used in the UN Yearbook of
Industrial Statistics.
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See, for example, the wage and labor cost data concepts used in
the ILO Yearbook at Labour Statistics.
For a discussion of the meaning of indirect labor costs see
e.g. Walterskirchen (1977, 487-488), Kulp (1983, 116), Clemens
and Wollrab (1981), and Hemmer (1981) .tion workers only. One may add that: any comparison of aggregate
figures on labor costs needs to be qualified in the light of
differences in the skill levels of the labor force employed.
Another problem arises with respect to the scope of the output
volume used in the Variant I definition of unit labor costs, or
else, in the definition of labor productivity. What matters here
is the value added, not the gross output, because only the former
can directly be related to the working time actually spent in the
production process (e.g. Klodt 1986, 5). Due to data shortages,
empirical research is often pursued on the basis of gross output
figures rather than the value added. The difference matters in
particular if the share of intermediate inputs varies signifi-
cantly over the sample, which may very well be the case in cross-
sectional analyses. In the present analysis the absolute unit
labor cost comparison is based on value added data to account
for differences in the extent of vertical integration of produc-
tion. The most preferable proxy for the labor input in an produc-
tivity calculation, as in the case of labor costs in the preced-
ing paragraph, is again the number of hours actually worked. In
the case of data shortages, the number of persons employed (en-
gaged) has been used.
The problem that remains open even if the value added concept is
used in a labor productivity calculation is that only labor is
referred to as an input factor, i.e., the contribution of capital
to the value added is not accounted for. In addition, what is
actually measured are average productivities rather than marginal
productivities which would certainly be more interesting. More
sophisticated multi-factor productivity analyses are rare, how-
ever, in part certainly because the measurement of capital input
introduces severe problems one may not be willing to accept (Foss
1985, 3-8; Adler 1982, 15-21). What has been said with respect to
the skill levels of the labor force in the preceding paragraph
applies here as well: aggregate numbers on employment of labor do
not contain information about the actual skill profile of the
labor force employed. Additional information on the human capi-tal-intensity may be required to understand productivity data .
In the present case the skill level of the labor force employed
has been decisive in the selection of the industries analyzed.
The assessment was based only on previous studies (see Introduc-
tion) .
2. Fluctuations over the Business Cycle and Particularities of
Time Series Comparisons
An analyst might easily get caught in another trap: productivity
measures vary substantially over the business cycle. It may be
that in one year the industry of a country is producing at full
capacity, whereas it may produce well below full capacity in
another year (Bolle 1982; Capdevielle and Neef 1980, 33). The
same may apply, for a given point of time, to different coun-
tries. One country may just be in-a boom period, whereas another
one may face a serious depression. In time series analyses the
common practice followed here is, therefore, to look at average
rates of change, or at general trends, rather than at single
years. In cross-national comparisons one may try to collect data
on capacity utilization, and then standardize unit labor cost and
productivity figures on the basis of a uniform rate of capacity
utilization. Unfortunately, it has not been possible to collect
data on capacity utilization in the present study.
An additional difficulty arises if the proxies for the production
volumes are derived from figures on production values: the choice
of an appropriate deflator (Klodt 1986, 8-17). This problem mat-
ters in all time series analyses that draw implicitly on produc-
tion values, e.g., in unit labor cost and productivity time se-
ries analyses on aggregate industry levels.
In general, however, time series comparisons within an industry
are considered to be less problematic since they allow a proper
assessment of unit labor costs, and their determinants, over time
The most commonly used measurement concepts are the "Lary Con-
cept" and the "Stock Concept" (e.g. Weiss 1978, 21-24; Fels
1972, 77-90).if the errors made by using crude proxies only remain unchanged.
For example, the use of a less encompassing definition of labor
costs excluding a major part of the fringe benefits, or else, the
use of the gross production volume instead of the use of the
value added, would not matter too much if we knew that the share
of fringe benefits in total labor costs, or else, the share of
intermediate inputs, did not change noticeable. In turn, diffe-
rences in the scope of the definitions used would, of course,
fully be reflected in absolute comparisons of unit labor costs
(Walterskirchen 1977, 485; Guger 1983, 27).
3. Specific Problems of International Labor Cost Comparisons
The consistent use of definitions is most essential in interna-
tional comparisons. This applies equally to labor cost data,
production volumes, and employment data. It is, for example,
often not clear whether or not the data are comparable due to
insufficient information on the methods applied in assembling
data. Absolute unit labor cost comparisons across countries like
the one presented here should, thus, be read with caution, be-
cause the margin for errors is particularly large. •
But there is another problem which is involved in international
comparisons. All the data on labor costs, productivity, and hence
unit labor costs are usually based on figures denominated in
national currencies. In an international comparison it is indis-
pensable to choose a common standard of denomination in order to
get at meaningful proportions. In most studies the average annual
exchange rate approach is used for this purpose . While this
procedure is still prevailing, a study done for the World Bank
(Kravis, Kenessey, Heston, and Summers 1975) had shown that abso-
lute GDP per capita comparisons (the GDP per capita can be inter-
preted as a general productivity measure), if based on conver-
sions into US$ at average annual exchange rates, yield largely
distorted results. For the group of developing countries, which
Occasionally, the own labor cost position is assessed in terms
of a trade weighted average, or else, an income weighted aver-
age of labor costs abroad (e.g. Walterskirchen 1977, 493-94;
OECD Economic Outlook).is of particular importance in the present context, it was found
that the general Purchasing Power Parities (PPPs) where much
lower than the average annual exchange rate vis a vis the US$
(Kravis, Heston, and Summers 1982, 11); the national currencies
of the developing countries were actually underevaluated in mar-
ket terms . Low PPPs, however, mean that most products produced
in those countries were sold cheaper than a conversion with the
average annual exchange rate would have indicated. In turn this
means that the outputs per capita (or productivities) in these
countries, if assessed in PPPs, are actually higher than average
annual exchange rate based conversions would have suggested.
These result have been reiterated in more recent studies (e.g.
Summers and Heston 1984; Kravis and Lipsey 1982). For the indus-
tries and countries analyzed in this study the deviations of
output specific PPPs from average annual exchange rates are dis-
played in Table Al. Consequently, absolute international produc-
tivity comparisons should be based on adequate PPPs, rather than
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on average annual exchange rates (Heitger 1983, 66-67) . Unfortu-
nately, only for 1975 very detailed information on industry and
product specific PPPs has been made available by Kravis et al.
(1982, 176-183) for a number of countries. For the GDP aggregates
the PPPs are already available for most countries up to 1980
(Summers and Heston 1984, 220-260). As a consequence, comprehen-
sive international labor cost comparisons require that the PPPs
used get updated.
In cross-national productivity trend comparisons, however, the
problem of an adequate conversion is of minor importance, at least
when the output volumes are calculated in constant prices of some
base year for all countries compared. One only needs to recall
that PPPs say how many national currency units buy the same quan-
tity of a product with equal quality characteristics as one US$
in the United States (U.S. chosen as a benchmark for illustrative
1 See also Bauer (1976, 55-60).
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It may be noted that in the literature sometimes the exchange
rate of a particular year is used, rather than current exchange
rates in order to eliminate the impact of exchange rate fluctu-
ations (e.g. Belous 1984).purpose). For all other years than the base year the PPPs are
updated by multiplying the base year figure by some ratio of the
national and the U.S. price indexes for the output in question.
It follows, hence, by definition that the PPPs in a calculation
at constant prices of a base year do not influence productivity
trends. They do, nevertheless, matter as far as the calculation
and comparison of productivity levels is concerned.
But not only the productivity measures need to be looked upon
from the perspective of an international comparison. The very
same applies to comparisons of labor costs. If one were to con-
vert labor costs denominated in national currency into US$ at
average annual exchange rates, this would certainly reflect the
costs for labor in US$ to some fictitious outside observer. How-
ever, what is important in the present context is the decision on
a production location, and this means that, anyone who wants to
produce in a particular country faces a particular price for the
output produced. As just mentioned, it had been found as a matter
of rule with exceptions that price levels are lower in most LDCs
compared to the U.S. The observation of deviations from the law
of one price for internationally tradeable goods reflects the
size of negative or positive protection (apart from transporta-
tion costs). If one converts labor costs at industry specific
PPPs, then one says no more than that a national producer may not
only have a lower wage bill, but that he may also face lower
prices in the market he produces for. As long as the deviations
of the PPPs from the average annual exchange rates are signifi-
cant and persistent, the use of annual average exchange rates
would yield a wrong impression about the actual labor cost bur-
den. Again, an international comparison of labor costs requires
that appropriate PPPs get calculated and used. The PPPs calcula-
ted for this study are reproduced in Table A2. This view has not
yet been reflected sufficiently in the literature.
In the case of an absolute unit labor cost comparisons across
countries the problem does not exist, if both the nominator (la-
bor costs) and the denominator (production volume = production
value of a particular year) are either converted at PPPs, or ataverage annual exchange rates, because then the currency dimen-
sion is cancelled out by forming the unit labor cost ratio (Vari-
ant I). The same applies, of course, if the ratio of labor costs
and production volume is calculated in the national currency . An
analyst interested in unit labor cost trends relative to the
U.S., again choosing the U.S. as a benchmark, may choose to cal-
culate labor costs per employee time worked relative to the U.S.
by using industry specific PPPs as just indicated, and correct
the labor cost trends by the productivity trend relative to the
U.S., starting with the base year chosen (Variant II). The ini-
tial values for unit labor costs in the base year may then be set
equal to 1 to facilitate the trend interpretation.
Finally, it is necessary to realize that the stage of development
of a country is likely to matter in labor cost comparisons. In
earlier studies it has been argued that a developing country will
find it relatively easy to catch up to a leading country in terms
of technology and productivity growth at an early stage of its
development, while it becomes increasingly harder to catch up, or
even to take the lead, as moves on in its development (e.g. Be-
lous 1984, 52; Klodt 1987, 58-60; Norton 1986, 28). From this
perspective one would expect that industries in developing coun-
tries generally do better in terms of productivity growth than
those in mature economies. In other words, interpretations of
labor cost and productivity trends need to go beyond the cardinal
ranking of figures whenever countries at different stages of
development are considered.
III. Empirical Analysis of Major Trends of Unit Labor Costs in
Selected Brazilian Manufacturing Industries
It has already been mentioned that there has so far been no. com-
prehensive labor cost study covering the Brazilian industry as a
whole. Moreover, also single Brazilian manufacturing industries
have frequently been neglected in international labor cost compa-
risons. The few studies that include Brazil focus almost exclu-
sively on the automobile and the iron and steel industry (e.g.10
Belous 1984, Reddy and Doidge 1986); Even on the aggregate level
of all manufacturing industry the inclusion of Brazil in an in-
ternational comparison has so far remained an exception (Belous
1984, 33-35). In addition, these studies are mainly confined to a
discussion of unpublished labor cost data made available by the
U.S. Bureau of Labor Statistics. The same source has been used
here, though, as should have become clear from the preceding
section, labor cost data can only tell a part of the story. Nume-
rous other national and international statistics on output, em-
ployment, and .additional labor cost data have been consulted to
get at a satisfactory characterization of the labor cost situa-
tion in Brazil in a comparative perspective in these industrial
sectors.
Similarly, the wearing apparel, the footwear, and the non-elec-
trical machinery industries have been dealt with in little more
than in impressionistic ways in the Brazilian case. A notable
exception are the surveys on labor cost data done on behalf of
the Union Bank of Switzerland (Gutmann and Kruck 1980; Enz 1982;
Enz and Mader 1985). Throughout the world, and for selected years
they have assembled (raw) earnings data for toolmakers/lather
operators and electrical engineers - among others - that shed
some light at least at the situation of the non-electrical machi-
nery industry. Drawing again on unpublished data from the U.S.
Bureau of Labor Statistics, and numerous other sources, a picture
of the labor cost situation in these industries is drawn that
meets the basic requirements of valid labor cost comparisons as
set out in Section II.
The analyses proceeds as follows. First, the findings for abso-
lute unit labor costs for all manufacturing sectors selected in
1979 are discussed. The analysis then proceeds with findings for
the unit labor cost trends since 1975 for the iron and steel, the
automobile, and all manufacturing industries. In both presenta-
tions the U.S. figures are taken as a benchmark, i.e., all other
figures are calculated in per cent of the U.S. figures. In order
to understand what is behind the findings, and to some extent due
to lack of appropriate data as in the case of wearing apparel,11
footwear, and non-electric machinery, a separate discussion of
labor cost and productivity figures is added. Finally, the analy-
sis is complemented by a part that deals specifically with the
question of where the Brazilian economy stands with respect to
labor skills which has been a key criterion for the selection of
industries in this study.
1. Unit Labor Cost Comparison for 1979
Section II has shown that a comprehensive labor cost study needs
to focus primarily on unit labor costs. So far, only the Brazi-
lian automobile industry has been included in a comparative unit
labor cost study. The results have been quoted in Reddy and
Doidge (1986, Appendix). The major finding is that Brazilian unit
labor costs range in the neighborhood of 25 per cent of the unit
labor costs of the U.S., Mexico and Japan had about the same cost
advantage. Korea was even better than that with unit labor costs
in the magnitude of 10 per cent of the U.S. figures. The German
motor vehicle industry was found to produce at about 60 per cent
of the U.S. reference value.
The absolute unit labor cost comparison for all selected manu-
facturing industries is pursued for 1979 . It has not been pos-
sible to correct the data for differences in the level of capa-
city utilization. The findings are presented in Table 1. In all
manufacturing industry Brazil is heading the country group. Its
unit labor costs amount to 53 per cent of the U.S. value. In the
iron and steel industry Brazil (35 per cent) has lower unit labor
costs than Korea (40 per cent), and probably they are somewhat
higher than in Taiwan (22 per cent) where wage supplements have
not been included. In the motor vehicle industry Mexico (32 per
cent) is holding the first rank, followed by Brazil (49 per cent)
and Korea (63 per cent). For Taiwan appropriate figures were not
available, but a look at the transport equipment industry shows
that Taiwan's unit labor costs (49 per cent) are likely to be
very low.
This is the year in the middle of the time period covered by
our study.12
Table 1 - Unit Labor Costs in Selected Manufacturing Industries: Brazil and Other Countries 1979 (1)
. . [U.S. = 100]
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(1) Labor cost-output ratio is calculated in national currency. Labor costs include vage suppleaents
and output is leasured as value added.
(2) Ho lage suppleeents included.
Sources: U.H. Yearbook of Industrial Statistics; U.S. Department of Labor, Bureau of Labor Statistics,
Office of Productivity and Technology, unpublished data; various national and international
statistics. Own calculations.
The direct comparison with the results quoted above for the motor
vehicle industry shows, first, that our figures are generally
higher. Without having had access to more detailed information on
how those figures had been calculated, two reasons are most like-
ly to have influenced this difference. On the one hand the most
comprehensive measure for labor costs available was used here, on
the other hand the value added rather than the gross output con-
cept was applied, while in both cases the other study may have
used other proxies . It is, second, obvious from Table 1 that
Korea was found to have much lower unit labor cost advantages
than in the study quoted above. A look at the transport equipment
industry (which includes the motor vehicle industry) figure for
Korea (79 per cent) supports our assessment. In the wearing ap-
parel and in the footwear industry Brazil, again, has the lowest
In addition, the analysis followed Variant II rather than Vari-
ant I of the unit labor cost calculation. The results differ
whenever different measures for the working time are applied.13
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unit labor costs in comparison to the U.S. (61 and 59 per cent,
respectively). Only in the case of non-electrical machinery Tai-
wan has a clear advantage (53 per cent).
Table 1 says in essence that Brazil had clear advantages in terms
of unit labor costs, not only with respect to the U.S. On unit
labor cost grounds the situation is was certainly as favorable as
in Korea and in Taiwan. If one were to assess where the largest
advantage relative to the next best competitors is, one would
certainly find it in the wearing apparel and the footwear indus-
try
1.
2. Unit Labor Cost Trends in Selected Manufacturing Industries
For the iron and steel industry, the motor vehicle industry and
the all manufacturing industry it was possible to calculate the
unit labor cost trends. A trend analysis of unit labor costs
reveals whether a unit labor cost (dis-)advantage has increased,
decreased, or"remained stable. Table 2 displays the figures for
1975-84. Given that there are cyclical patterns in unit labor
costs, it is suggested to interpret the figures over the entire
period only.
In the iron and steel industry the decline of the Brazilian unit
labor cost advantage needs to be seen in conjunction with im-
provements for Korea, Mexico, and Taiwan. Even the German and the
Japanese iron and steel industries have managed to lower unit
labor costs relative to the U.S. In the motor vehicle industry it
was Mexico that has improved most impressively. Korea and Taiwan
managed to keep the unit labor costs quite constant relative to
the U.S. The relative performance of the Brazilian automobile
industry surprises somewhat in the light of the result presented
in Table 1, where it was found that the Brazilian unit labor
costs in the automobile industry were quite low in absolute
terms. It is interesting to note that Japan has had almost dra-
matical unit labor cost increases in the automobile industry.
It did not make sense to consider the all manufacturing cate-
gory in this question.14
Table 2 - Unit Labor Cost Trends for Selected Manufacturing Industries, Brazil and Other Countries,
1975-1984 (1)
(U.S. -- 1.00, Base Year 1975 = 1.00]


























































































































































































































































(1) Hourly labor cost for production workers computed at industry specific PPPs, and corrected
for productivity trend differential (ratio),
(2) Base year 1977 = 1.00.
Sources: U.S. Departaent of Labor, Bureau of Labor Statistics, Office of Productivity and
Technology, unpublished data; International Monetary Fund, International Financial
Statistics Yearbook 1986: Kravis et al (1982) Horld Product and Incoae; various national
and international statistics. Own calculations.15
The major finding that applies to the all manufacturing industry,
the iron and steel industry, and motor vehicle industry is that
Brazil seems to have lost unit labor cost advantages, while Hong
Kong, Korea, and Japan have gained, or at least have held their
position relative to the U.S.
The most interesting question that arises from these results is
what may have driven these recent developments. In Section II it
has become clear that one needs to look at the dynamics of both
the labor costs per unit of time worked and the labor productivi-
ties .
3. Trends of Labor Costs and Labor Productivity
The labor cost levels and trends for all manufacturing, iron and
steel, and motor vehicles are presented in Table 3. The U.S.
figures have, again, been chosen as common benchmark. They have
been calculated both at industry specific PPPs (a) and average
annual exchange rates (b). In the discussion of the conversions
problem in Section II it was argued that the first method is more
appropriate because one gets information about the labor cost
burden as it pertains to a domestic producer .
The figures for all manufacturing industry show that the labor
costs of most countries including Brazil have risen relative to
the U.S. In contrast, the labor costs of quite a number of coun-
tries have gone down relative to the U.S. when average annual
exchange notes are used instead.
In the iron and steel industry the labor cost increase has been
substantial for Brazil (about 100 per cent); only for Korea and
Taiwan there were similar trends. The cost increases have been
relatively modest for Germany and Japan. Mexico seems to have
gained additional advantages. This overall picture, again, would
have been different, if one had focussed on data calculated at
average annual exchange rates instead: Brazil would even have
gained somewhat.
Appendix Table A2 displays the PFPs for the output categories
referred to in this study.16
Table 3 - Hourly Labor Costs for Production Korkers in Selected Hanufacturing Industries, Brazil and


































































































































































































































































































































































































































































































































































































(1) Labor costs include direct and indirect wages. They are conputed (a) at industry specific PPPs,
and (b) at average annual exchange rates.
(2) The PPPs for tradables as a proxy for aanufacturing PPPs (Kravis et al 1982) have been updated
in own calculations by recourse to national data on aanufaturing price indexes (Appendix Table
Al).
(3) In the case of Taiwan the 1975 PPP (Suiaers and Heston 1984) for the GDP has been updated in
calculations by corresponding price index data (Appendix Table Al).
(4) The PPPs for nonresidential housing as a proxy for iron.and steel PPPs (Kravis et al 1982) have
been updated in own calculations (Appendix Table A2| by national data on iron and steel price
indexes.
(5) The PPPs for transport equipoent as a proxy for aotor vehicle PPPs (Kravis et al 1982) have
been updated in own calculations (Appendix Table A2) by national data on transport equipnent
price indexes.
Sources: U.S. Department of Labor, Bureau of Labor Statistics, Office of Productivity and Technology,
unpublished data; International Monetary Fund, International Financial Statistics Yearbook
1986; Kravis et al (1982) World Product and Incose; various national and international
statistics. Own calculations.18
Turning to the automobile sector, the labor cost increase has
been relatively low in Brazil, while the losses seem to have been
substantial for Japan, Taiwan, and Germany. Korea has also lost
somewhat in terms of labor costs relative to the U.S. The con-
clusions to be drawn from labor cost figures based on average
annual exchange rates again differ drastically.
In essence, Table 3 says that Brazil has lost advantages at the
labor cost front over the time period 1975-1985. It has lost most
in the iron and steel industry, while the loss has been relative-
ly minor in the motor vehicle industry. The picture for Brazil, is
reinforced by the findings presented for all manufacturing. Thus,
generally speaking there has been a significant upward pressure
on Brazilian unit labor cost resulting from labor cost increases.
Table 3 allows also an assessment of the absolute magnitudes of
Brazilian labor costs. For transport equipment (including motor
vehicles), footwear, wearing apparel, and non-electrical machi-
nery only most recent figures were available; they are presented
in Table 4. It needs to be stressed that, unlike earlier studies
that had drawn upon the same sources (e.g. Belous 1984; Reddy and
Doidge 1985), the labor cost figures in line (a) are based on
industry specific PPPs. Similarly, the surveys done on behalf of
the Union Bank of Switzerland (Gutoann and Kruck 1980; Enz 1982;
Enz and Mader 1985) need to be interpreted with considerable
caution as there are based on nominal exchange rates (Swiss
Francs).
It is an interesting question to ask further what has driven the
labor cost increases in Brazil and other countries. Following
U.S. Sources, the Brazilian labor force is not highly organized
(U.S. Department of Labor 1982, 28). There have, however, been
increased problems from the late 1970s on (Mericle 1984, 21;
Humphrey 1984, 96). While it is beyond the scope of this paper to
analyze wage policies in detail, it can be shown quite easily,
and on a comparative basis, how the indirect labor costs have
developed. Caution is required as it is not possible to compare
absolute wage supplements across countries due to differences in19
Table 4 - Hourly Labor Costs for Froduduction Workers in Selected Manufacturing Industries,
Brazil and Other Countries, 1983-1985 (1)
[U.S. * 1.00]
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Labor Costs include direct and indirect wages. They are coiputed (a) at industry
specific PPPs, and-(b) at average annual exchange rates. The industry specific PPPs
for transport equipment, footwear, wearing apparel, and nonelectrical nachinery have
been taken from Kravis et al (1982). The data for 1975 have been updpdated in own
calculations by national information on corresponding price indexes {Appendix Table
A2). For all aanufacturing, iron and steel, and motor vehicles data see Table 3.
(2) For Hong Kong and Taiwan only PPPs for the GDP were available. The PPPs for 1975 were
taken froi Sinners and Reston (1984) and were updated in own calculations by national
information on corresponding price indexes (Appendix Table A2).
Sources: U.S. Department of Labor, Bureau of Labor Statistics, Office of Productivity and
Technology, unpublished data; Kravis et al (1982) World Product and Incoae; various
national and international statistics. Own calculations.20
the social security system and data coverages. It is reasonable,
however, to analyze the data sets for various countries over
time . For Brazil a slight increase of the indirect labor costs
for all manufacturing can be observed (Table A3). The indirect
labor costs have also increased modestly in Korea, Japan, and
somewhat more in the U.S. For Hong Kong there is no increase, and
for Taiwan the numbers are only crude estimates. The conclusion
is that the relative unit labor cost increases for Brazilian
manufacturing industries in general can hardly be traced to an
increased pressure at the indirect labor cost front. The situa-
tion is quite similar for the Brazilian iron and steel industry,
where the share of indirect labor costs has remained fairly con-
stant. The same holds for the motor vehicle industry. The overall
conclusion is that increases in indirect labor costs have posed
no problem in Brazil. It is interesting to note that the indirect
labor compensation costs have risen most dramatically in all
industries selected in Germany .
Attention is now turned to the productivity performance as the
other driving force behind unit labor cost developments (Table
5). Brazil has gained substantially in iron and steel sector, and
somewhat in all manufacturing industry, while it has lost in the
motor vehicle (and transport equipment) industry, the wearing
apparel, the footwear, and the non-electrical machinery industry.
In the all manufacturing industry Brazil is, however, far behind
Japan, Korea, and Taiwan. In the motor vehicle industry, and the
more encompassing transport equipment industry, Taiwan is most
See, for example, Salowski (1980, 258-60) for a comparative
study on indirect labor cost on developments in major indus-
trialized countries.
2
The data for all other sectors analyzed are presented in Appen-
dix Table A4. The data series are too short to get information
on trends. It is apparent, however, that the ratios vary sub-
stantially across countries. The message one can get out of
this table is that labor cost comparisons should always be
based on comprehensive measures of labor costs, because other-
wise one may easily get at false assessments of the relation of
labor costs across countries. The same conclusion, of course,
could have been drawn already from Table A3.21
Table 5 - Labor Productivity Trends in Selected Manufacturing Indusi-ies, Brazil and Other Countries,
1975-1984
[U.S. = 100.0, Base Year 197! = 100.0)
































































































































































































































































































































































































































































































































































































In general productivity is neasured as constant value output per enployee hour.
The figures are calculated froa data published by the U.S. Departaent of Labor, Bureau of Labor
Statistics, Monthly Labor Review, January 1986, except for Brazil, Korea, and Spain. In these cases
data on the industrial production voluae and the nuaber of persons engaged (UH yearbook of
Industrial Statistics) have been used in own calculations. Hote that the national accounting aethods
for seasuring real output differ considerably.
In general productivity is calculated as real output per eaployee.
In general productivity is calculated as real output per person engaged.
Including non-ferrous setals.
Including footwear industry.
Including wearing apparel industry.
U.S. Departaent of Labor, Bureau of Labor Statistics, Monthly Labor Review January 1986; UH Yearbook
of Industrial Statistics, various issues; various national statistics. Own calculations.
successful. In the iron and steel sector Korea is ranking first,
followed by Taiwan. Although Brazil's performance in terms of
productivity growth is impressive in this industry, it is not
better than that of Germany, relative to the U.S. In non-electri-
cal machinery industry, once more, Korea and Taiwan have had the
largest increases, but Japan's performance is equally good. In
the wearing apparel industry Hong Kong and Taiwan, and with some
distance Korea, leave the rest (including Brazil) far behind. In
the footwear sector the most striking (unexpected) feature is
that Japan, the FRG, and Hong Kong are leading, while the pro-
ductivity performance of Korea is as poor as that of Brazil. One
may note, however, that data for Taiwan as well as Mexico and
Spain were not available, i.e., the picture for the footwear
industry is not as complete as the other ones.
In summary, only the productivity performance in the .iron and
steel industry has been impressive in the case of Brazil. In most
other industrial sectors Brazil's productivity performance has24
even been poorer than that of more mature economies like those of
the U.S. and Germany, not to speak of Japan. Following the hypo-
thesis that the largest productivity gains can be reaped at an
relatively early stage of development (catching-up hypothesis),
the performance of Brazilian industries has even been poorer than
the mere cardinal ranking of numbers suggests.
Putting the results on labor cost trends calculated at industry
specific PPPs and the findings on productivity trends together,
the reduction in unit labor cost advantages for Brazil relative
to major competitors can be traced to both relatively unfavorable
development at the labor cost front and unsatisfactory producti-
vity performances. In comparison, in the all manufacturing indus-
try, Korea, Taiwan, and Japan had gained, or at least held their
position because the productivity increases have been large
enough to match increased wage bills. The same applies to the
iron and steel industry. In the motor vehicle (and transport
equipment) industry the labor cost burden for Brazilian producers
has even become more severe as the productivity performance has
been particularly poor. Taiwan and Korea were able reduce the
labor cost burden by some productivity advances, while the Mexi-
can unit labor cost situation has improved directly at the labor
cost side.
The results presented earlier on absolute unit labor costs in
Table 1 have suggested that Brazil has particular advantages in
the employment of unskilled labor. This interpretation would also
be consistent with the observation that the productivity perform-
ance has been modest in Brazil (except in the iron and steel
industry) in comparison to its major competitors, because high
productivity growth is certainly not only to be associated with a
more capital-intensive production, but also with increased re-
liance on a skilled labor force .
The meaning of process innovation rather than product innova-
tion has well been recognized, for example, in the automobile
industry and the clothing industry (e.g. The Economist 1985,
16-17; Habbel 1985, 22; Morawetz 1981, 85-86).25
In order to shore up the assessment of relative costs advantages
for different labor skill requirements an analysis done by Kravis
et al. (1982, 208-215) on the civil service has been taken up.
Basically, due to the well-known peculiarity of measuring public
asector output by input costs, Kravis et al. had calculated the
PPPs for unskilled blue collar labor, skilled blue collar labor,
skilled white collar labor, and professionals. Except Hong Kong
and Taiwan all countries of interest here were included. Their
findings for 1975 have been updated for the present purpose and
are presented in Table 6. Brazil has the largest advantage in the
unskilled labor and the skilled blue collar segment of the labor
market. Korea and Mexico follow with some distance. It is remark-
able, however, that the advantage is, relatively speaking, much
lower with skilled white collar and professionals. Given that the
public sector labor cost structure for different skills reflects
the relative labor costs of different skills in the total labor
market, simply because of its relative size, the conjecture pre-
sented above, that Brazil has a relative advantage in low skill
labor production is strongly supported. This result is backed by
some unpublished material on the Brazilian labor market (Macedo
1986, 20). The survey data assembled on behalf of the Union Bank
of Switzerland (Gutmann and Kruck 1980; Enz 1982; Enz and Mader
1985) suggest a similar conclusion. A sector study on the Bra-^
zilian automobile industry indicates further that the supply of
unskilled labor is highly elastic, which explains why unskilled
labor is cheap in Brazil (Rohricht 1982, 162).
The final conclusion, thus, is that there are relative cost ad-
vantages in low skilled labor production processes in Brazil. It
seems to have relative labor cost advantages particularly in the
footwear and wearing apparel industries because both rely on
labor-intensive, low-skill production processes. At the same
time, as labor is relative to capital the more abundant factor,
the iron and steel industry and the automobile (transport equip-
ment) industry seem to have less advantages. In turn, the non-
electrical industry appears to have labor cost disadvantages in
Brazil.26
Table 6 - Labor Costs in the Public Sector, Brazil and Other Countries, 1975-1985
[D.S. = 1.00]

































































































































































































































































































































(1) The'1975 figures are directly calculated froi data presented in Kravis et al (1982) as ratio of
the specific PPP and the average annual exchange rate. The original PPPs for 1975 have been updated
in o»n calculations by the use of the deflator for the governaent services (governaent purchases in
D.S.).
Sources: Kravis et al {1982}, World Product and Incoae; International Financial Statistics Yearbook 1986;
various national and international statistics. Own calculations.
IV. Major Results
The purpose of this study was to assess Brazilian labor costs in
an international perspective. In order to get at a comprehensive
picture selected manufacturing industries which differ character-
istically in the extent of both the skill level of the labor
employed and the capital-intensity have been looked at. From the
conceptual and methodological discussion on labor cost analyses
in Section II it had become clear that a comprehensive assessment
would necessarily have to center around unit labor costs.
The empirical analysis in Section III has shown that Brazil had
significant unit labor cost advantages in comparison to most
competitors. Such advantages existed especially in industries
that rely heavily on the employment of low-skilled labor. The
advantage was largest in comparison to the next best competitors
in the footwear industry and the wearing apparel industry. In
contrast to the iron and steel industry and the automobile
(transport equipment) industry those industries do not only em-28
ploy a low-skilled labor force, but they produce labor- rather
than capital-intensive. In non-electrical machinery industry,
which depends distinctly on a skilled labor force, Brazilian unit
labor costs were found to be relatively high.
However, a closer look at the unit labor cost trends for selected
manufacturing industries revealed that the unit labor cost had
risen substantially between 1975 and 1984. A more detailed ana-
lysis of the components that make up for unit labor cost trends
showed that Brazil did not only have strong labor cost increases
but also a poor record in terms of productivity growth, with the
iron and steel industry being an exception. In contrast, in the
all manufacturing industry, Korea, Taiwan, and Japan had gained,
or at least held their position, because the productivity increa-
ses have been large enough to match increased wage bills. The
same applied to the iron and steel industry. In the motor vehicle
industry the labor cost burden for Brazilian producers has even
become more severe as the productivity performance has been par-
ticularly poor in this industry. In comparison, Taiwan and Korea
were able to reduce the labor cost burden by some productivity
advances, while the Mexican unit labor cost situation has im-
proved directly at the labor cost side.
The study has also made clear that the strong labor cost increa-
ses in Brazil had not been driven by enhanced indirect wage
claims: the relation of indirect and direct wages remained fairly
constant. This result differs markedly with recent developments
in industrial countries, notably in the Federal Republic of Ger-
many. In a supplementary analysis the previous assessment with
respect to labor skills presented above could be confirmed. It
was found that the costs of unskilled and blue collar labor, in
contrast to the costs of white collar and professional labor,
were particularly low in Brazil. In turn, the relative scarcity
of skilled labor in Brazil may explain why the productivity per-
formance has generally been so poor in comparison to major com-
petitors from Asia and industrialized countries.29
Appendix
Table 11 - National Price Levels for Selected Output Categories, Brazil and Other Countries,
1975-1984 (1)
[U.S. = 1.00]










































































































































































































































































































































































































































































(1) Own calculation as ratio of industry specific FFF (Appendix Table A2) and the average
annual exchange rate.
Sources: International Monetary Fund, International Financial Statistics Yearbook 1986; Appendix
Table A2. Own calculations.31
Table A2 - Purchasing Power Parities (PPPs) for Selected Output Categories, Brazil and Other
Countries, 1975-1984 (1)
[D.S. = 1.001































































































































































































































































































































































































































3.04 2.78 2.74 2.83 2.90 2.86 2.99
251.00 221.90 221.08 228.03 229.81 224.33 231.81
g Gross Domestic Product




























































































































Generally the industry specific PPPs of 1975 were taken froa Kravis et al (1982). The data
series were updated in own calculations by taking recourse to appropriate price indexes.
While the original PPPs are based on prices at the final consuiption level, wholesale
price indexes seemed to be the appropriate basis for updating in the present context,
because they reflect lore properly the aarket situation as seen froa the producers point
of view. Be have taken wholesale price indexes wherever they were available.
In 1975 the PPPs for the GDP were used (Suaaers and Heston 1984). The data series were
updated in own calculations by taking recourse to appropriate price indexes.
The PPPs for nonresidential capital foraation were used.
Kravis et al (1982), World Product and Incoae; various national statistics. Own
calculations.33
Table A3 - Indirect Labor Costs in Selected Manufacturing Industries, Brazil and Other Countries, 1975-85 (1)

























































































































































































































































































































































































































































(1! Ratio of indirect hourly wages to direct hourly wages.
Sources: U.S. Departsent of Labor, Bureau of Labor Statistics, Office of Productivity and Technology,
unpublished data. Own calculations.34
Table A4 - Indirect Labor Costs in Selected Manufacturing





















































































































(1) Ratio of indirect hourly wages to direct hourly wages.
Sources: U.S. Department of Labor, Bureau of Labor Statistics,
Office of Productivity and Technology, unpublished
data. Own calculations.35
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